In this appendix, some sample programs for calculation of equilibrium and dynamic manoeuvres, gusts and turbulence, and taxiing and landing are presented.
I.2 FLEXIBLE AIRCRAFT DATA
When considering the flexible aircraft, the choice in Appendix C was between three mode types, namely fuselage bending, wing bending or wing twist dominant. This part of the data entry must specify the relevant modal information -mode parameters, mode shape, modal mass, natural frequency, modal stiffness and J integrals. The example shown Pgm I2 Flexible Aircraft Data is that for the fuselage bending mode. This code will need revising for other mode types, using the information given in Appendix C.
I.3 FLIGHT CASE DATA
In this section, the data relevant to the aircraft flight case are generated Pgm I3 Flight Case Data; once again, a dialogue could be used and loops introduced. 
I.4 AERODYNAMIC DERIVATIVE CALCULATION
The way that manoeuvres and gusts/turbulence have been treated in this book is via the use of rigid and elastic aircraft aerodynamic derivatives, either for inertial or body fixed axes systems; the results seen in Appendix B show that most of the derivatives are the same whereas some are different for each of the two cases. In this section, code is included for calculating the longitudinal derivatives in inertial axes, first for the rigid and then the flexible aircraft, including gust derivatives. The derivatives relative to body fixed axes (in this case wind axes, as used in Chapters 14 and 15) are also included below Pgm I4 Aero Derivatives where they differ to the inertial axes expressions. (2) Note that BElastic(3) yields the generalised coordinate for the fuselage bending mode deformation in the trimmed state and so the absolute deformation may be obtained by multiplying by the normalised mode shape.
I.6 DYNAMIC MANOEUVRES
In this section, related to Chapters 14 and 15, the equations of motion are defined with respect to the body fixed (in particular wind) axes system and therefore the matrices are structured differently. Only the linearized longitudinal symmetric manoeuvre involving heave and pitch will be considered here, so variations in the fore-and-aft velocity will be ignored. These linearized equations need to be solved against time for a particular control input. In this case, the elevator input will be considered as a step on-step off pulse and will be defined using an input array. Other inputs can be substituted if required. The first SIMULINK function Model I6 Dynamic Manoeuvres in Figure I .1 will solve the response w, q to the elevator input in moving axes and integrate q(=θ ) to determine θ . This output from the moving axes equations will then be used to transform these response velocities into an inertial reference frame fixed with respect to earth, thus yielding the velocities U E , W E in earth fixed axes. A further SIMULINK function Model I6 Earth Axes in Figure I .2 will be used to integrate these velocities in order to determine the position coordinates X E , Z E of the aircraft in earth axes. The reader should refer back to Appendix G for a brief introduction to setting up the SIMULINK block diagram.
It should be possible to analyse both the rigid and elastic aircraft using the same SIMULINK models, but with different equations defined in the MATLAB code. However, the code here Pgm I6 Dynamic Manoeuvres is for the rigid aircraft. Note that when setting up this and other SIMULINK models involving the transfer of data to and from the workspace, the following settings were used: Also, apart from the landing simulation, all initial conditions for the integrators are set to zero.
I.7 GUST RESPONSE IN THE TIME DOMAIN
In this section, related to the treatment of gusts in the time domain in Chapter 16, the equations of motion for the gust response of a rigid aircraft are set up and the response to a '1-cosine' gust is obtained using SIMULINK, set up for the second-order equations of motion referred to inertial axes; the gust time history is defined as an input array. The program is Pgm I7 Gust Time and the SIMULINK function is Model I7 Gust Time.
Note that the distance origin is at the aircraft tail, and at t = 0 the aircraft wing is about to enter the gust, as illustrated diagrammatically below (aircraft moving right to left). The simulation ends when the wing reaches the end of the total air space allocated. 
I.8 GUST RESPONSE IN THE FREQUENCY DOMAIN
In this section, related to the treatment of gusts (i.e. continuous turbulence) in the frequency domain in Chapter 16, the equations of motion for the gust response of a rigid aircraft are set up and the power spectral density (PSD) of the response to turbulence is obtained using MATLAB Pgm I8 Gust Frequency. delta_h_r = 0.03; L_r = 60; Ndip = round(L_r / dx + 1); Nbd = Nb + Ndip -1; h = zeros(N, 1); h_N = zeros(N, 1); h_M = zeros(N, 1); hdot = zeros(N, 1); h_Ndot = zeros(N, 1); h_Mdot = zeros(N, 1); h(Nb:Nbd) = (delta_h_r / 2)*(1 -cos(2*pi*x_r(1:Ndip) / L_r)); hdot(Nb:Nbd) = V*pi*delta_h_r / L_r*sin(2*pi*x_r ( The SIMULINK diagram for the rigid taxiing case is shown in Figure I .4; the same model may be used for the flexible aircraft, with the matrices simply being defined differently in the MATLAB code.
I.9.2 Landing
In this subsection, the MATLAB code Pgm I92 Landing and SIMULINK model Model I92 Landing that were used to generate the results for the nonlinear landing example in Chapter 17 are shown. The example included is a model of the half aircraft mass in heave motion only, the shock absorber and the tyre; look-up tables were used for the nonlinear shock absorber stiffness and damping characteristics. The SIMLINK model is shown in Figure I 
